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© Agitator-mixer for biogas systems. 



© The invention relates to an agitator-mixer for 
biogas systems comprising a tank (2) for mixing 
organic materials, the tank accommodating at least 
one mixing element defined by a vertical-axis rotat- 
ing scroll (3). The tank is upwardly provided with a 
biogas collecting hood (10) connected to suction 
tubes (12) and defines doors (13-15) allowing load- 
ing and unloading of the organic materials. 
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AGITATOR-MIXER FOR BIOGAS SYSTEMS 



The present invention relates to an agitator- 
mixer for biogas systems. 

It is known that solid urban waste, in particular 
organic waste, has a significant energy content. 

If one furthermore takes into account the fact 
that enormous amounts of solid urban waste are 
currently produced every day. one can see why the 
constant search for new energy sources has sought 
to use the energy content of waste, which would 
consequently also lead to considerable advantages 
from an ecological point of view. 

In particular, the use of the energy content of 
waste is currently aimed at collecting the biogases, 
including mainly methane, which are produced 
thereby by the decomposition, which normally oc- 
curs at an extremely slow rate in landfills, with the 
introduction of malodorous and dangerous exhala- 
tions into the atmosphere. 

The aim of the present invention is to provide a 
machine which can mix and agitate waste, so as to 
accelerate its transformation into compost for the 
production of biogas to be aspirated for energy 
recover purposes. 

A consequent primary object is to provide a 
machine which effectively achieves the constant 
movement of all the raw matter fed to a biogas 
system. 

Another object is to provide a machine the use 
whereof allows to reduce the volume of the solid 
urban waste currently produced. 

Not least object is to provide a machine which 
can be easily obtained starting from commonly 
available elements and materials. 

This aim, these objects and others which will 
become apparent hereinafter are achieved by an 
agitator-mixer for biogas systems, as defined in 
claim 1. 

The characteristics and advantages of the in- 
vention will become apparent from the detailed 
description of an embodiment of the inventions 
illustrated only by way of non-limitative example in 
the accompanying drawings, wherein the only fig- 
ure is a schematic sectional view of an agitator- 
mixer according to the invention. 

With reference to the above figure, an agitator- 
mixer for biogas systems is generally indicated by 
the reference numeral 1 and comprises a prefer- 
ably cylindrical tank 2 arranged with a vertical 
symmetry axis. 

Said tank 2, which is fixed on the ground, can 
be conveniently made of concrete, masonry or 
advantageously of metallic material. 

According to the invention, said tank 2 axially 
contains a mixing element comprising a rotating 
scroll 3 which is advantageously provided with a 



variable pitch. 

Said scroll 3 is conveniently constituted by a 
band 4 of sheet metal welded to form a spiral 
along a rotating shaft 5. 
s Bearings are arranged at the ends of said shaft 
5 and rotatably couple it to the bottom 6 of the tank 
2 on one side and to the center of an upwardly 
arranged diametrical crosspiece 7 at the opposite 
end. 

10 More in particular, the envelope or outer edge 
of the rotating scroll 3 has a substantially conical 
shape, and in particular the width of the metallic 
band gradually decreases from the bottom upward. 
It should furthermore be noted that the rotating 
is shaft 5 has, proximate to the bottom 6, a substan- 
tially frustum-cone shaped portion 8 adapted to 
facilitate the movement of the mixed material to- 
ward the periphery of the tank. 

As can be seen in figure 1, the rotating scroll 3 
20 is moved by a transmission unit 9 with an appro- 
priate drive element, the entire assembly being 
arranged below the bottom 6. 

Still according to the invention, a substantially 
conical hood 10, preferably made of metallic ma- 
25 terial, is arranged above said tank 2 and is coupled 
thereon with a gas-tight seal. 

Gas intake pipes 12 are connected, by means 
of couplings 11, to the upper part of said hood 10. 
it should be furthermore noted that loading 
30 doors 13 are provided on the hood 10 and un- 
loading doors 14,15 are provided on the tank 2 
respectively on the side wall and on the bottom 
thereof. 

The loading and the unloading doors are gas- 
35 tight and can be moved for example by sliding or, 
as illustrated in the figure, by articulation about a 
pivoting point, said articulation being obtained by 
means of a piston 16. 

From the above the operation of the agitator- 
40 mixer according to the invention is evident and can 
be summarized as follows. 

The waste is introduced in the tank, through 
the loading doors 13, after partially removing the 
coarse inert materials and after possibly being sub- 
45 jected to shredding or trituration. 

The scroll 3 has a continuous rotary motion 
which agitates and mixes the material contained 
therein, obtaining a compost the fermentation 
whereof releases a series of gases, the greatest 
so amount whereof is generally constituted by meth- 
ane. 

Said gases, generally termed biogases, are 
collected in the hood 10 and sent to a possible 
utilization system through the pipes 12. 

The material can be loaded at intervals of 
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various duration, taking into account the fact that 
each charge requires at least one week of perma- 
nence inside the tank 2 in order to ferment com- 
pletely. 

When the fermentation reactions have ended, 
the compost is then unloaded outside through the 
doors 13 or 14. 

It should be noted that the scroll 3, by virtue of 
its rotary motion, causes the product, which is at 
the center of the tank, to rise upward until such 
product reaches the top and then, after a side 
movement due to centrifugal force, falls by gravity 
along the walls. 

In this manner a rise/fall motion is triggered 
which affects all the material contained in the tank 
2, which is thus agitated and mixed uniformly. 

From the above, it is clear that the aim and 
objects of the invention are therefore brilliantly 
achieved, an agitator-mixer having been devised 
which is studied for the continuous motion of the 
raw material required by a biogas system. 

Said raw material may be constituted by or- 
ganic waste but also by any other suitable material. 

The agitator-mixer is constructively very simple 
and can be manufactured at low cost. 

In practice, the materials employed and the 
dimensions may be any according to the require- 
ments. 

Where technical features mentioned in any 
claim are followed by reference signs, those refer- 
ence signs have been included for the sole pur- 
pose of increasing the intelligibility of the claims 
and accordingly such reference signs do not have 
any limiting effect on the scope of each element 
identified by way of example by such reference 
signs. 



preceding claims, characterized In that said scroll 
(3) has a variable pitch. 

5. An agitator-mixer according to any of the 
preceding claims, characterized in that said shaft 

s (5) which supports said scroll (3) has a frustum- 
cone shaped lower part (8) and is actuated by a 
transmission (9), with drive unit, arranged below. 

6. An agitator-mixer according to any of the 
preceding claims, characterized in that said hood 

10 (10) is fixed onto said tank (2) with a gas-tight 
coupling. 

7. An agitator-mixer according to one or more 
of the preceding claims, characterized in that said 
loading doors (13) are arranged on said hood (10) 

15 and are gas-tight. 

8. An agitator-mixer according to one or more 
of the preceding claims, characterized in that said 
unloading doors (14,15) are arranged on the side 
walls of said tank (2) and/or on its bottom (6) and 

20 are gas-tight. 
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Claims 

40 

1. An agitator-mixer for biogas systems, char- 
acterized by a tank (2) for mixing organic materials 
or the like, accommodating at least one mixing 
element (3) including a vertical-axis rotating scroll, 

said tank being upwardly provided with a biogas 45 
collecting hood (10) to which suction tubes (12) are 
connected, doors (13-15) being provided for load- 
ing and unloading said materials. 

2. An agitator-mixer according to claim 1 , char- 
acterized in that said scroll (3) is essentially con- so 
stituted by a band (4) made of sheet metal which 
extends in a spiral along a rotating shaft (5) 
rotatably coupled to said tank (2). 

3. An agitator-mixer according to claim 1 , char- 
acterized in that the edge of said scroll (3) is 65 
arranged on an ideal surface having a substantially 
conical shape. 

4. An agitator-mixer according to any of the 



EP 0 373 503 A1 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 



EP 89 12 2553 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (Int. Q.5) 



FR-A-2 532 301 (M, LOPEZ) 

* Page 2, lines 6-33; page 4, lines 
6-22; page 1, claims 1,6 * 

LU-A- 56 186 (THE DIXON MALT CO. et 
al.) 

* Page 8, last paragraph - page 9; page 
12, line 9 - page 13; figures 1,2 * 

6B-A-2 138 795 (J & C TOOLS 
ENGINEERING) 

* Page 1, line 128 - page 2, line 18 * 

FR-A-1 074 817 (F.S.A. MISSENARD) 

* Page 2, abstract, point 1; figures * 



1,6 



1,4,5 



1,2 



1,4 



The present search report has been drawn up for all claims 



C 02 F 3/28 
B 01 F 7/24 
C 05 F 9/02 



TECHNICAL FIELDS 
SEARCHED (Int. CL5) 



C 02 F 

B 01 F 
C 05 F 



Place of « arch 

THE HAGUE 



Date of completion of tbe search 

05-03-1990 



TEPLY J. 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in tbe application 
L : document cited for other reasons 



& : member of the same patent family, corresponding 
document 



